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[57J Abstract: 

PURPOSE: To provide a mutant aspartokinase gene originated from microorganism of 
the genus Corynebacterium. CONSTITUTION: The present invention relates to an 
aspartokinase originated from a bacterial strain of the genus Corynebacterium to be 
used in the fermentative production of amino acid, etc., a DNA fragment coding the 
enzyme, a recombinant DNA containing the DNA fragment and a bacterial strain of the 
genus Corynebacterium containing the recombinant DNA. L- lysine can be produced by 
culturing the microorganism. 
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MWlF«#0>«!g] 

h%\<^tmim^4%m7* /mi?H<0 279#g<7)Thr 

mm& Ma$mfri&&T $ y mor ^ y mam^ 

2 ] &pm<D&w&%- 6 ia«(or s y ms&n 
AiaEWM>ogittr s y m&>K<r>T $ y nssicx 

9 L — y V s v&l/L waj-nvt Jc 6*a^ffl&:7 ^ 

[ffl*S 3 ] B*J*eDEM#* l 2 f23£oi£g® JiJSr 
hWhZn&m l SB«©DNASrfr s 

[gf ^3® 4 ) £3«0>£3I** 1 4 £«<oj&»B^«r 
tf+ 6 t> O "C h h n * *S 2 BBUfcO D N A Wr*. 

[ggjfcJS 5 1 ft** 1 4 tfH^f *xA> 1 *lcf2*££ 
ftfcDNAWrfrfcSirU ^^r'J *AJH£>&£ 
ft'p-C** ?rt6ft«l*»x.D N Ac 

[W** 6 ] ft#* 5 KIB« £;ft,fcilfi*&*.DNA 

5.rx/^ h *+-v&mmimk<o 2-20 rami:* 

lft#* 7 ] f»*«6 lc|E«§ix*:^Kte**4:»a 

t -r * l - y vxommm. 
m** s 1 s^m<ogB^j#^ 4 ib^(7>t ^ y ^ia^j 

h a ^ fi6EJiJ#^ 4 le^T ^ y gfcffi JtfcD 279# @ <OThr 

*c&>9 l — y ^V&tfL~* u-^-^xciia^^w^^ 

m&m 9 j &m<o*&m*!r e uwhdt ^ y &mn 
10 o 0 1 1 



NAtCM-f*. $?>^*«Wtt* »MDNA^ 

W*r6=»y^<^xy ^AjsiteaitcBaL, 

«r a z t ^^m t -r 5 l - y ^ojtaifeicBBi- a. 
lo 0 0 2 j 

*<ol- y y *fitt»G>»£#©Axse 

o«4fc«>* s aE>5. S- (2-T^y^^/w) -y^r 

L-**-ty y*<DT^y»«riK«ii-5«ftft 

HS48-28078#, «p^0g56-6499-^) , AEC^fW&^^U, 

««)T5yi»S:»3frr5K*» (*H#»*3708395# 
ST/^3825472^*) x DL-a-.7^/-t -^^7 

llliaSfflwiBttSr^L-y^^SKJM* (#&BBS50 
-53588^-. ^§§0850-31093^-. ^^»852-102498^-, # 
^BS53-9394-^, ^098853-86089^. ^fB§B855-9783^. 
^116855-9759^-, #BSBg56-32995^ #^B856-39778 
^ ^6853-43591^-, ^6853-1833^-) „ >T y h 
-A*fc«t»SI«rS*-*-6 L - y ^yfilM* (^pR 
6355-9784^-. ^^B856-8692^-) , y/U*u \?/l>\Z>& 

*fctt34t:» ji<Diafl[(c» L-c«att«r^i- l — y v 

^M^^^ (^§36855-9783-^. &m 0853-86090^-) . 

zmmmw (^g#f^mM^333455^-) w 
[0 0 0 3] $h\^ frft&mzitmit&jt^? ? 

r^nr^ ygfeo^M^ii^ni-a (^@#^42 

78765-^#fig) . 

[0 0 0 4] ^U^^t!) ^^s&t^^y^ 
(^S#^®^386980^#M) . ae^«>*#^©»A 

^ (#§9^2-207791^) ^^^^tvT^i?, :tlf> 

±mm^f$.(o^mmm^^tir^^ (^si#fr®3763 

96^-, &tff§392145^®l) • ^fc, L-^^SS 

W^tcigLrt, s<??—zryx* KicL-y^v^ 

Iff (^^56-160997-^/i^^fc-5) 
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^7^5 KfcUT»«f$*5rl:d5-e§rXV^l^ (Crem 
er, J. et al; Applied and Environmental Microbiolog 
y,June 1991, p. 1746-1752»JK) „ 
[0 0 0 5] 

^f!) * AMffl®<0»£&*<D y ^ v^^<ofis 

[000 61 

*>*«#9ii*. E3w©»!i#t4Et^7 ^ /mm 

h 6 l M*E#I#* 4 S / &E^J<E> 279# a <£>Thr 

^sa* Aia^d»oSMtr $ smktMnr s 

■CfcU-y ^v&tf L - * >fc J: 5 *8*«fc 7 
NAWtt-efcS. *fc*JRI6Wr±, ifi^l*OS^#^6 

y *^&*feffi&3rcfc9 L-y v^c^l-*^*-^ 

3 !J^/^f!) ?A • T-fe hTv'K^^A 
3!)^ry £A - Tir h if ?v$ %9 J± 
3 y^r!) £A • 

(■7u\?s<?7"yvA . r^y #*a) 

(yi^tf^^^y *A • 7* h^/l^V^A) 

3 y y • y y ?a 
yue^^y *a -^^y^^A-A 

y Utf/^x y £A • 

yuex^^y £a • 77/A 
y^hr^^y ?a • ^y-* y * 

[00091 *ss^co^ y^<^y *ah ^^y^Ajn) ^^^^v^^^tc^ip^j: 



B*3-Kt«DNAl»fr-e*)5. £<bK*JS389m, 
±i2DNA#rtf£^fTU ^y*'<*-=r y $rAJgtf>fK£ 
iftl^ttaW^ftiDNA, &tfl2^&xDN 
AtJ^ 3'J*/^f!) ^AH<7)^ife(C^A^ixT^6 

r * aou h *^--t?jtj£&#&&o 2-20 <gic± 

[0 0 0 71 *%miz^o y^f'J £A£tf>&£ 
^te, /<— s*— x • -t^t/v* ;j-y . 

r-<y -/<^ryto v— (Bargeys Manual of Detenn 
inative Bacteriology) (1974) 

$7- y ^AjKc^fB^tttv^^sfta y^/^r y ^ 

AMDS LT S Hfc^ ^ bV< ^ x y A AMtt 
tfc^y^ry ^AJSjSwat#^lciSgt^y 

xy^Ajg o/uev^^y ^aji) co^^7^># 

i: o ft ^ y ^ y ^ Am u tT/< 

^ry !>ajpd <o>ff\,>? x >®±m&mm&*%WK*> 
[ooo8i ay^fy ^ajs (ynf/^ry^ 



ATCC 


1 3 8 7 0 


ATCC 


1 5 8 0 6 


ATCC 


1 5 9 9 1 


ATCC 


1 3 0 3 2, 




1 3 0 6 0 


ATCC 


1 4 0 2 0 


ATCC 


1 3 8 6 9 


ATCC 


1 5 9 9 0 


ATCC 


1 7 9 6 5 


ATCC 


1 4 0 6 6 


ATCC 


1 4 0 6 8 


ATCC 


1 3 8 2 5 


ATCC 


1 3 8 2 6 


ATCC 


1 9 2 4 0 


ATCC 


1 5 3 5 4 
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[0 0 10] AKitfc^^tfDN A$xK<Dm*mt L 

^^/v-n 1 -^hD-N-^ho y?7=-&> (nt 

G) «O8Ell*J«!aSrlfcLfcSBfi»<0+^e>«i#i-Sr 
AKj£<£<*>$£tt, Miyajima, R et al ;The 
Journal of Biochemistry (1968)63(2), 139- 148 ICfBfl* 

[0011] AK«firf-fc^tfDNAK>J-0«4Mfc L 
Til, =» y^f!l £A • it ^9 (zt\s\?s<? 
"rW 7 0 Y'7y — *s'Z ^£&ATCC13869& 

wrcci3869&j: 0 mmtmic * v mmznft l - y v 

V£®g!AJ3463 (FERMP-1987) &%i>&* UtftMlT 

(1) p AM 3 3 0 $*BflBg5 

(2) pHM 15 19 #BBB8 5 

(3) pAJ 6 55 #0B&3 5 

(4) p A J 6 11 

(5) p A J 18 4 4 

(6) pcg i ftmws 

(7) pCG 2 

(8) pCG 4 #$}Bg5 

(9) pCG 11 
[0 0 15] ^<*fi-<»mWb*s !*§&DN A 

[0 0 16] tkGLftmte+zwmvizmz. 

[00 17] Z<D£?\Z.l,T'&bh.1t. ^DNAi: 
^**-£#iI*££ftfc;&*&;iDNA£3 H^^t 

y *&mmmizmi-z$:®m^m7<i-z>izn* y 

t T • 3 DK-1 2 ICOl^T&pfc?ixTV N (Hand 
el, M. and Higa. A. . J. ttol. , Biol. , 53, I59(l970)£^|gftj 



[0 0 l 2] AK£fc^£¥&i-5;fr&tt, 

^y ^AMjftagg<OAKjfi^^WbX^^«c«t £T 
Sfcfefrae-T-^rtttB L (#J;tiS fLSaito and K.Miura B 
iochem.Biophys.Acta 72.619, (1963)0>£&£Stt£)-Ct 

y v- y !> AaaiffiifflgartTitja i/^s^* * -ic 

AK&rtJStt*«#-rSicv^ofc***:*ltU. 

c*vj:9AKac^«r»B-et5. AKximmk<om 
[0013] jft-fewae^^wK+^fcwc, §iwfRj» 

[0 0 1 4] *&WlCXfcm£tl?Z>'<?**-tes 3!) 



8-67699 
8-7 7 8 9 5#flfl 
8- 1 9 2 90 0#J# 

n ± 

7- 134500 

8- 3 5 1 9 7# 
7-183799 
ft ± 

IS*Wk*/^^^ATftyiU-CDNA«>aiatt*ifii-* 
jfc. *fctt'<*vi'* • 9 xiZi^xn&£tlX\,* 

(Duncan, C. H. , Wilson, G. A. and Young, F. E. , Gen 
e, 1, 153(1977)) »m*D ft A 

gl^J:U t ^e:^oV^T^l^^^Tt^«l»«l (Chang. S. an 
d Choen, S. N. , Molec. Gen. . Genet. ,168- 111 (1979) ;Bibb, 
M. J. , Ward, J. M. and Hopwood, 0. A. , Nature. 274, 398 (197 
8) ;Hinnen, A. , Hicks, J. B. and Fink, G. R. , Proc. Natl. Aca 
<LSci.USA,75 1929(1978)) v DNA$$1^ WL?& 
&DNA£r£AMR9&tr7 p 0 h^y* h*ttl*X7 = 
a??* h^LXm^^DNAi:DUA^m\cmX 
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m^t^-e^5U 4#B88g5 7- 1 8 3 7 9 9(CgE 

& f& * > t (O ft& T I £ D N A £ t *) & £ -fr 6 £i£ t> £ 
*SWffl-C*5. #yx^u>^y a-,u£fctt;tfy ^ 

[0 0 1 91 fc*VM*AK®E^(Oftm*. ±I2cD«fc5 
lCLT$®£;frfc&£ftDNA<£9PCR (polymerase ch 
ain reaction ; White, T.J. et *U ; Trends Genet. 5, 18 

5(1989)^) icty AKmfcj-zmm-tzztizt'D 

-Wctt* RDNA»>4-«rr^n- < x^«ft8clblc«U 

«r^«Ti > 6DNAlKM > frBltt-C*d # 
[0 0 2 0] DNA^7^^-i: fllxtf, 3ij 

\) fyj* . ^u^r ^^ja (Corynebacterium glut 
amicum) {Cfc^T&fcl^ # oTb**fiftl (Molecular Mi 
crobiology (1991)5(5), 1 197-1204, Hoi. Gen. Genet. (199 
0)224, 317-324&I&) SrgKLT, AKIW^^-K 
1-5^Jl643bp^^$ri8*St--<<. 5' -TCGCGAAGTAGCACC 
TGTCACTT-3* 1 5' - ACGGAATTCAATCTTACGGCC-3 ' t^^O K^J 
<D23merRmimer<D-*mDNA&m:feV&Z 0 DNA 
(D^tiApplied Biosystemstr^DN A*&j£#b)odel 38 
0B£{£#U ***T^y-f KSfcSr/HlvC (Tetrahedro 
n Letters (1981), 22, 1859#J$) TO^otMtt 

- PJ2000§J£#(,\ TaqDNAtfy Wife 

[0 0 2 1 ] ®&£tltzAKm&*li. ±mLtz£ote 
!) */^^y !>^JiJa^ltefi&^lC*5^riifSL^6^ 

[0022] y ^>^±m-r z>rz*>K. r#$nfcAK 
y y * ai^/^ ^ ^±®fcW»<o^4tte^ 

DNA<o««gj&t*ftSAKaew«tiL, ma* 

X. D N A^© *rfiET^o£g^ A Kt£&<Dm&1FZl& 

Kmttb. £Tm±bLTmmx'$z 0 *t>&£ limit 

fy !7A • 7^ h7r-^>^A) ^£Mt*T*>5AJ12 



036& (FERM-P7559) -?&£ 0 
[0 0 2 3] &±<0;£&T-$I^L*:, L-'J^&tfL 

DNA * JgfnE*ftfrJ»« 

[0 0 2 4] HEffii-^L-y^y^MMftitH:, ft* 

[0 0 2 5] ftsRH^: LXH. jOva-*, 7* h- 
#7* h—x* ?7t Y—*^h&kem&9*m 

[0 0 2 6] gfKSfi£LTtt« Mtr tfefiS 
[0 0 2 7] #«««**«fcLrtt. ^^Bl, 

[0 0 28] «*tt»fttft*«:T-C 16-72 ^HJS 
1-5<D^«t<, ^#i&^fi:3 0 c C-4 5*Clc, J§**p 

Hr±5-7ic«y»i-s, w. pHW»cttM«*>5v^tt 

[0 0 2 9] 

[0 0 3 0] (Xftfll »±ffl&t;**S!AK31&f- 

!)*/^7y ^Affi^y^^: Kot^isD =>y 

J:9**te3licJ:0»?>ixfcL-*;i;>^jStt8e*»AJ 

3463 (FERMP-1987) J:9*te«C«V\ lfefe(4cDNA$riS$3 
L*i 0 l^fe^DNA J: »J PCR (polymerase chain reactio 
n ; White, T. J, et al ;Trends Genet. 5, 185(l989)# 

7>f-7-«3y^ry ^a • iT/v^^ ^/aic^v^t 

R»l^<Corv^E^| (Molecular Microbiology(199l) 
5(5) . 1 197-1204, Mol. Gen. Genet. (1990)224, 3l7-324# 
M) ZmiZLTAVLmfc+Z^— Ki-a^l643bpO^ 
^rif^-r-<< , 5' -TCGCGAAGTAGCACCTGTCACTT-3' (£^J 
if 15) £5' -ACGCAATTCAATCTTACGGCC-3' (fi?0## 
16) v » 9 E^lO23mer&rjC2iiner<O-*0[D NA^ 



-5- 



j£Lfco DN ACO^ffcteApplied BiosystemsftKDN A 
model 380B£<£/?§U *X*7$?4 K&Srffi 
V^T (Tetrahedron Letters(1981), 22, 1859#J$) 

^ot^Lt pcRs^wt, m &DNA 

-tf— * 7— PJ2000§J£JfH\ TaqDNAtfU ^ 7 

LfcttWtt&#fclc£gtt»U fHH»«NniI (SiBffi 
(ft) K) &UEcoRI (Sfi36 (ft) K) KTSWL, 
fc 0 «feiF»r^-^)^D-v{t;^-<^^-|CJipHSG399 (T 
akeshita, S et al; Gene (1987), 61, 63-74#J£) £JB^ 
fco pHSG399^ffiR»*Sii»l (£1636 (ft) fi) 
«R»*EcoRIICTS«»L, «BLfcAKae^t 
DNA©»DNA7'fy-v'3^yh 
(ft) fit) *flv\ »JES*Lfc2r*lcTfT*o 
fc 0 ~<D&lCLTpHSG399lcyweV^T V 9Afk6flc 

£*Tf S 7*7*5 F£p399AKY, L - !l ^y4i8t*) 
6AJ3463te3fe<OAKate : J-**r^6^^^ K£p399AK 

10 0 3 1] p399AKY, p399AK9iC, ^rft^ft^ V 

*l£t>ODNA»rJt (i^TCoryne,-ori<b|2-t) «:»A 
U n y^r!) 5rAJR*l|S^T?6#a«pr«)feAK 
«e^S:««Lfc^7^^ K*fl*Lfc. Coryne.-ori 

K^** — Wt, V^oa>»^j&S*>5 0 pA 
Jl844(flfraB858-216199#RH) pHSG298(S. Takeshi ta 
et al : Gene 61, 63-74 (1987) #M)£>e>* WMLnisv h 
A,^**— pHK4*«l6Lfc 0 pAJ1844£#JRBIS^Sau3AI 
TS5MD»rU i«»»*Baii«IT*±a»rLfcpHSG298fc 

attufc. i»dna$t3 y*/<^r y ?a • ^ 

A) AJ12036(FERH-P7559)K:*WE*Lfc. *«<E*^) 

««E*#«>»«f4. **^-f ^25i*g/ml££trtl-ai 
2G7 U— h (^3— *5g, # y ^7* h VIOg. 
lOg. NaC15g. DL-;< ^~>-0. 2g, ^5cl5g£*&*lltC^ 
tr. P H7.2) KTtrofc. »RIHMfe&>b:/7*S K*rH 

[0 0 3 2] pHK4£${8fi^KpnI (£fli£ (ft) $2) \Z 



Blunting kit (Sfia (ft) fit) £18 V\ Jg^^Jx^^ 
AfelCTfT^ofCo ¥»5fc*MfcfL y ^&fc**BamHI V 
is*- (SiBjt (ft) S) fcSNKU pHK4 «£ 9 Coryne. - 
ori «B#*>DNA0ftf fcBuflI«>*IC «fc £gjBrlC <£ o T£J 9 
W^^Wlt Z<OT*7X$ K&BamHllC,t*>£) 
■fU ±i:fcCoryne.-oriDNA»f>T-*P]i:<BainHIiCT 
§J»f Lfcp399AKY, P 399AK9lC&& U ^ll^f^ 

K*fls»Lfc. p399AKY*3fe(03liSAKa^S: 
^tf7*7*^ K£p399AKYB£l%«U p399AK9&5fctf>gE 
^AKa^5r^tf^7^^ K£p399AK9B£ifo£ L 
fc 0 p399AK9B, p399AKYBffi&<Di§g£!i 1 K^T. 

7^h77-^^^) 3?£21ft-Cfc5AJ12036ft (FER 
M-P7559) CfllAK^^^ Kp399AK9B$r#A Lfc 
ftAJ12691 gf6#-^(FERM-P12918) &tt5-£ftmm£ 

[0 0 3 3] (HJ£fl!2 ay^r!)^. W 
^ * J^mm^ A KRTf&RM A Kai^<0^iB^]<0 
fc$£) ^^AKjS^^r^tf^7^^ Kp399AKY&tf 
^MAKif^^tf^^^^ Kp399AK9=Sr^KL, 

s^s&^JiaAKafi^^xE^joft^^^o 

fc. *«E^|©*^tt*V^-e>«)*ife (F.Sanger et 
al :Proc. Natl. Acad. Sci. 74, 5463(1977) fcifj&S&S) (C 
i:o/c 0 p399AKYIC^-K$tiT^6^^AK3t^ 
^^E?iJSrE^m^E^J#^ 1 P 399AK9tC3- K 
$nrv^8C*a!AKae-7-©*«fiWS:E3?y*©E^] 

#-^2ice5-t-o aensAKafi^tt^fflAKirit^ 

10 5 KBOGtf AlCCIkLXIr^^V^ l&gtf)£ 
^CO^^t-^o AKiS^tt, ^-^DNA^ICa, 
3<^2*Of-7*^— y hfcffl—<DV— : f<<>y7l'—J* 
K^i^TV^6^i:J&^P>i^rv^^^> (Kalinowsk 
i, Jet al^'.Molecular Microbiology(1991)5(5), 1197-120 

[0 0 3 4] DNAi£SE^J<t^m^$ixa^MAK 

h<o^-7*>y — -r^^u-A&tf)^ 
SSM$rSW«mil 4 1 3 \z^-r o 
[003 5] ^WCDNAJfiSEWi: 9*S$*t53E* 

^OEfll#^6tC^i- tt DNAS^irr^SEMPl 

sic. ^-^yrL-y k i-x&&m<n&m&^ i o i^^i- 0 
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<Dm&&M&sm&<omm&% 12,14 ic^i- 0 

[0 0 3 6] ^isyhit, ffl*6=tK^tCG 

[0037] mmwz 3!i^f!i^'W 

K©*Afc J: 5 L - ]) i?>3LMm^<D$)m => y 

^^r*fc^AJl2036^c (FERM-P755 
9) WiSAK^7^^ Kp399AKYB&tfXA£JAK7' 



A J 1 203 6 19.0 
AJ12690 235.3 
AJ12691 210.5 



[0 0 3 9] ^«cAJ12036, «AK/y^; Kft 
J$JfcAJ1269(K MIAK^77; K^mjl2691(FER 
M-P12918)<P y S^^EffiSriMllMfi Lfc. JggfFfiitt 
y ^y£MM(^9— ^100& (NH 4 ) 2 S0 4 55g,KH2P0 4 l 
g t MgS0 4 -7H 2 01g,^:SS6^J07K^^ r^fij 50nl>Fe 
S0 4 -7H 2 010zng,MnS0 4 *4H 2 0 10mg, ss ^ ^ v&T ^ K5mg, 
Rt^a^SOg^HBTKlltc^tfo PH8.0 HctHBU 31.5 

<o y ^v^sn^2t^-rii o -efc*. XA 

1ak/7 7,> K*A*fc J: O % l - y ^££tga*3l 



/^r!)7A • 7* h77-^>^A) AJ12036J*. » 
ilAK^^-; KSr^"rSAJ12690^*5J;^ 
SAK7*7^> K£«*t" 5AJ12691(FERM-P12918)^0 

\Z-$£ifc (Miyajima,R et al;The Journal of Biochemi 
stry (1968)63(2). 139-148#J$) 0 ^lC^f^AK 
7y*% K*AK:J;0 AK©Jtf§ife&5ft 1 0-1 5fglc 

f7 7 ^^A) i?£§MfcAJ12Q368U RtHrtt^^ 
4IAK^7^^ K^r^^^cAJ12690^. XJI^A 
K^7^^ K^^^^fcAJ12691^<0®^^OT 
*^VP h Vltm&, RXf^tWL - y *J >RUL - 

1 mM^ft* £ 5 WtaLfc. 
[0 0 3 8] 

[^1] 



2. S 
34. 5 
145. 3 



KStf^Sr:/^;** K<03^Ste^-#--e*>* 

t3#l 0 0%^fi|26T^V^7^^ K^fe^Ttt 
(&2) o £2fi, 3j)^f!)^«^^^ 

8cAJ12036#U &^ix(c^§[AK^7^^ K£GM$ 
£**^VJ126908c, ^AK7"7^^ K£##S^fcA 
J12691#OL-y ^>-tf>S§g*£M&. AIK***T*© 

[0 04 0] 
[2*2] 



AKifcffitt (nU/ag protein) 
iSAl + lmM L-Lys.-HnM L-thr 





Lys^8 it (g/I) 7 ? x > Kffi8$ ( % ) 


A J 1 2 0 3 6 
AJ12690 
AJ 1 269 1 


0 

2 100 
2 5 98 



- \$ t* — 9 ML 
[0 0 4 11 (H*fc0M ^D^fy^A- W 

^«^srsi^ ^-r-sicfc^o, i§±atx^x 

V tT • ^ycOAK^±^«^ Gifl06Ml (Bo 
y, E and Patte, J.C. , J. Bacterid. U2, 84-92 (197 
2), Theze, J. et al . , J. Bacterid. H7, 133-143 (l 
974)) 0 =i V*^?^}) ^AJU^lCiiAK^^^fiE 
Viable. ^(OAKiry^^^ Kfe^AK^^EL 

y tr • ^y^x&^-rsr ti5*p&nT*(9 % 

<£>AK&^tt pHSG399 ±.<D lac z/a^e-* — TfifilC 

mt&ztix^zitib* tr • =*y ^xism" 5 !^ 

XfcSt^HSSJxfc. 

[0 0 4 2] Gifl06Ml £3l2fe#| 1 XfEKLfc p39 
9AKY. p399AK9 J^T^^-f^^ M9 

X<a£W£tttt1-*::t£flll8L*: 0 ~ti\z£*) 7 =* y 

*s<?T\) !)AJi|8lOAK^xi/x y tT • = y 

*X£3L SAM'S ri&fcSSLfc. 

§'>i&i£ M9 

(g/L) 



A 20XM9 
Na 2 HP0 4 l2H 2 0 
KH 2 P0 4 
NaCl 
NH 4 Cl 

B lM MgS0 4 
C 50% Glucose 
D lg/L Thiamine 
^(^It, A 



303 
60 
10 
20 



B : C : D : *=5:0. 1:1:0. 1:95 

[oo4 3] m^xz<o&ft£<>miiaj&mmm&mm 



[0044] AKvmmm&zmfe'r #m&&m 

(B2) o SEJlfiAKtt, 

t\ xf*->iz£zmm&. 100% Mf&zti. $:f>ic 

I^Wofc ( KiM 0.4mM — 5. OmM ) 0 
[0 0 4 5] (Hl£0ij5 ^U^^f^A-^ 
^^Acoia^l^AKii^^S) m&0NJ;9£ 

mm a Kf* y y ^ic j: a wswaaFww ust^^+^x* s 
[0046] m&Mf&MAKmfc^&it&jjmt ux 

te, nttttM*KJI*JBv\ HJ60H2X^tfc^^ ( 

279 Ala-Thr) J ZtlZ Lfc e 

ew^icBw©ae»«:firi-«a«ffi»iittae*tet ux 

ttPCR§rffil^;frfe(Higiichi,R.,6l,in PCR technolo 
gy (Erlich, H. A. Eds. , Stockton press (l 989) )) y ^7 — 
9 J Sr^V^^j* (Kramer, W. and Frits, H. J. Meth. in En 
zymol.,l54,350(l987);Kunkel,T.A. etal.,Meth. in E 
nzymol. , 154, 367(1987)) ^5fc-5 a 
[0 0 4 7] «*KJ:oX»Af3T U 

tttl:J:9»iU tt^ttft ^81 (Arg, Asp, Cys, Ph 
e, Pro, Ser, Tyr, Val) £if A/*: 0 <0&&&<OT * / & 

[0 04 8] 
It3] 
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77Acr«\ ori wA^aJ 






D399AKY (0399AKYB) 




Thr 


""Ala 


GCT 


-> 


Thr 


A*CT 


P399AK9 (p399AK9B) 




Arg 


279 Ala 


GCT 


— > 


Arg 


C*G*T 


p399AKAR <p399AKARB) 




Asp 


279 Ala 


GCT 




Asp 


GAT 


P399AKAD 




Cys 


279 Ala 


GCT 


— » 


Cys 


T*GT 


P399AKAC (p399AKACB) 




Phe 


279 Ala 


GCT 


-> 


Phe 


T*T*T 


P399AKAF (p399AKAFB) 




Pro 


w Ala 


GCT 


-> 


Pro 


C*CT 


P399AKAP (p399AKAPB) 




Ser 


279 Ala 


GCT 


-* 


Ser 


T*CT 


p399AKAS (p399AKASB) 




Tyi 


m Ala 


GCT 


— » 


Tyr 


T*A*T 


P399AKAY (p399AKAYB) 




Val 


278 Ala 


GCT 


-> 


Val 


GT*T 


P399AKAV (p399AKAVB) 



[oo49] mgnmAxmt lt^, mmmAZti 

KV(C^trc23merCD^DNA8^$r^L(Arg ^ 
A^$DN A tf:5' -GCCAGGCGAG CGT GCCAAGGTTT-3' : 

17, Asp ^AJrJ^f&D N A 115' -GCCAGGCGAG 
GAT GCCAAGGTTT-3* : E^JS-t 18, Cys ® A#£/& 
D N A tt5' -GCCAGGCGAG TGT GCCAAGGTTT-3' : M^m^r 
19, Phe M^DN A 1*5' -GCCAGGCGAG TTT GCC 
AAGGTTT-3* : K?iJ#^2 0, Pro igA/fJ^DN Ate 
5' -GCCAGGCGAG CCT GCCAAGGTTT-3' : K^J#^2 1 , Se 
r ^Alq^DN A tt5' -GCCAGGCGAG TCT GCCAAGGTTT- 
3" : 2 2. Tyr gA/B^f&D N Af25' -GCCAGG 

CGAG TAT GCCAAGGTTT-3' : E?lJ§^ 2 3, Val ^Affl 
it$LD N A fi5' -GCCAGGCGAG GTT GCCAAGGTTT-3' : SB^i 
#^2 4 , ^OnflTTSffi^J^^Tl 61^ 2 
3mer -*«DNA^tt fc £ X^Arg^S^^A 
5' -GCCAGGCGAG CGT GCCAAGGTTT-3' #5 E^J 



6<DS^lJ^^i-6-^DNA^r^7>r^-i: p399 
AKY&t*S!fc LTPCR fe^ot #4»AMXA<0>SA 
ff«*nfcDNAj6»e>«»jft«rdtfi»280 
ttttfcMflUM (Nael-Avall) Irffl^tfflOWl, P 3 
99AKY 0>tt£»*fc£JMILfc. B*Lfc«*lcoir*Ttt 

[0 0 5 0] OHM 6 *^AKae^8arog|^ 
#tff) *lS«4i:ig«^tt<cJ:!J, GifiOGMl 

«re*WB*u &jtoJfe»ttiK£gi8u 

^fc. Wt4\Z])^> 5nil« * U^-^V 5mM, y 5mM 
+ *U*nV 5mM t^P»<0|».8tt&tt % Jtf£i£&* 
"To l£!3, 04. |g5K!)v»\ ^^-^fc^^ 

^^ia**»« & 7 "7 v -c^-To 

[0 0 5 1] 

1*4] 





Jt3t$(mU/mg protein) 


5mM Lys(%) 


5mM Thr<%) 


5mM Lys+Thr(%) 


Thr 


15.3 
12.9 


42.3 
47.0 


62.3 
103.5 


92 
50.4 


Pro 


2.8 


765 


126.9 


103.8 


Cys 
Ser 


15.4 
8.2 


56.3 
52.6 


108.1 
131.6 


17.0 
18.4 


Val 
Arg 


21.8 
7.6 


51.1 
40.6 


98.3 
1072 


52.3 
473 


Tyr 
Phe 


14.4 
18.7 


14.4 
12.1 


103.6 
103.0 


19.4" 
182 










d emu ^^ st 



[0 0 



UTfi 



Val #g?SA£=&t*. Arg &g>3A£gl*aS£>S 0 Cys 

mmm^m^ s er as9AKM»»9^^wik«>n 
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Phe tZmmARgW. Tyr mmmA^w<o y 

m<Dm&{m*£M±*) i>&<t£frtz 0 pro ra^m^c 
(m&m<Dm 1/5 ) . vv><nmmmtm 

oTt*5 (120% £*±) 0 ^<Dfc*»|Sffi»'b»»$Jx 
[0 0 5 3] *a*A^J:oT-e*fc#*<0«3t^ScS 

(i^lAK^jStt^ 80% left* 55t: 1.5 l*B0fc 
SiteLfc. Cys 2S£3|A£&8:, Thr &g»A£&fc, 
Phe a£«AK#U*, Tyr 2Sg&A£Ht*. Val 



£oEv>t>tt Val aa«A8E»tt£-e*>ofc (06). 
[0 0 54] (HJ6«7 ^D^r^is-^ 

K»&7-&#^;** K^^Aic:j:5L-y i^v^gg 

A) ^^-e^5 AJ12036tfc (FERM-P7559) IC^3iC^ 
t8l^7^-; KSr*ALfc*«rf^«U Zti^tKD 
*H£o^TAK«tt£»£Lfc. £5 fcjjcf J: 9 icfcJS 

-viWk H#lcJ:«tt3nft*v^-fiilc^v^T(> Thr 

[0 0 5 5] 
[£5J 



«f*930210BOAK 





ifcStt(mU/mg protein) 


5mM Lys(%) 


5mM Thr(%) 


2mM Lys+Thr(%) 


AJ12ti£ 


5.6 


52.0 


67.6 


7.0 




316.4 


52.7 


86.8 


6.2 


Thr 


374.4 


58.7 


109.1 


78.3 S 


Arg 


197.4 


41.4 


106.8 


58.6 


Cys 


267.0 


66.5 


135.7 


60.6 


Phe 


447.7 


14.6 


105.0 


32.4 


Pro 


125.0 


77.5 


123.2 


85.2 


Ser 


406.8 


55.0 


114.4 


37.0 


Tyr 


425.6 


16.1 


104.8 


322 


Val 


448.9 


60.5 


103.5 


755 



[00 5 6 

fa±Lx^&zk&t>frz> 0 mc cys mmmA^m 

8U Ser mmm7<£&8i&Ln<D&g t -eftto 25g/lcOi^V> 

[0 0 5 7] 
[^6] 











0.00 

1 


100 


Thr 


24.25 


100 


Arg 


24.56 


100 


Cys 


13.41 


100 


Phe 


25.14 


100 


Pro 


25.11 


100 


Ser 


5.72 


100 


Tyr 


25.12 


100 


Val 


25.02 


100 



{CUT 279 &l£K.ttimm^5(nT* yg?#^cLT 

3 Ala *m&.r * ; mj>ftv>r * / mz&itts 
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£ tilt Lit a Pro lZ%{£ZlZZZbt£ 

EtftLfco mtotiL* VaK Tyr, Phe \C&ik£^Z>Zt 

[0 0 5 9] 

mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 
GGAAACGCAC GCATTGTTGA CGTCACACCG 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA 
GTACGCTOGT CTTATAGTAA TGATCCCGGC 
CCTGTGGAAG AAGCAGTCCT TACCGGTGTC 
GTTCTGGGTA TTTCCGATAA GCCAGGCGAG 
GCAGAAATCA ACATTGACAT GGTTCTGCAG 
GACATCACGT TCACaGCCC TCGCGCTGAC 
CTTCAGGTTC AGGGCAACTG GACCAATGTG 
CTCGTGGGTG CTGGCATGAA GTCTCACCCA 
CGCGATGTCA ACGTGAACAT CGAATTGATT 
ATCCGTGAAG ATGATCTGGA TGCTGCTGCA 
GGCGAAGACG AAGCCGTCGT TTATGCAGGC 
TTACAATGAC CACCATCGCA GTTGTTGGTG 

acnrrGGA agagcgcaat ttcocagctg 

CCGCAGGCCG TAAGATTGAA TTC 

SB#I## : 2 
E^iJ^$ : 1643 

mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 



: 1 

mm<r>&£ : 1643 

mmom : mm 

: genomic DNA 
: *W 9fWk-}' **;;&A(CorynebacteriuD> glutami 

cum) 

: ATCC 13869 



AAATATTAAA 


TCGAATATCA 


ATATACGGTC 


60 


ACGCATCCGC 


TAAAGCCCCA 


GGAACCCTGT 


120 


GACACAGTTT 


ATAAAGGTAG 


AGTTGAGCGG 


180 


ACAAAGGTGG 


CCCTGGTCGT 


ACAGAAATAT 


240 


ATTAGAAACG 


TCGCTGAACG 


GATCGTTGCC 


300 


GTCTGCTCCG 


CAATGGGAGA 


CACCACGGAT 


360 


CCCGTTCCGC 


CAGCTCGTGA 


AATGGATATG 


420 


GCTCTCGTCG 








CAGGCTGGTG 


TGCTCACCAC 


CGAGCGCCAC 


540 


GGTCGTGTGC 


GTGAAGCACT 


CGATGAGGGC 


600 


GTTAATAAAG 


AAACCCGCGA 


TGTCACCACG 


660 


GTTGCGTTGG 


CAGCTGCTTT 


GAACGCTGAT 


720 


GTGTATACCG 


CTGACCCGCG 


CATCGTTCCT 


780 


GAAGAAATGC 


TGGAACTTGC 


TGCTGTTGGC 


840 


TACGCTCGTG 


CATTCAATGT 


GCCACTTCGC 


900 


ACTTTGATTG 


CCGGCTCTAT 


GGAGGATATT 


960 


GCAACCGACA 


AGTCCGAAGC 


CAAAGTAACC 


1020 


GCTGCCAAGG 


TTTTCCGTGC 


GTTGGCTGAT 


1080 


AACGTCTCCT 


CTGTGGAAGA 


CGGCACCACC 


1140 


GGAOGCCGTG 


CGATGGAGAT 


CTTGAAGAAG 


1200 


CTTTACGACG 


ACCAGGTCGG 


CAAAGTCTCC 


1260 


GGTGTTACCG 


CAGAGTTCAT 


GGAAGCTCTG 


1320 


TCCACCTCTG 


AGATCCGCAT 


TTCCGTGCTG 


1380 


CGTGCATTGC 


ATGAGCAGTT 


CCAGCTGGGC 


1440 


ACCGGACGCT 


AAAGTTTTAA 


AGGAGTAGTT 


1500 


CAACCGGCCA 
ACACTGTTCG 


GGTCGGCCAG 


GTTATGCGCA 


1560 


TTTCTTTGCT 


TCCCCGCGTT 


1620 




1643 



: genomic DNA 

EM 

£$0% : 35fr" ^f9^'^H;Ji(Corynebacterium glutami 
cum) 

fcfcfe : AJ3463 

AAATATTAAA TCGAATATCA ATATACGGTC 60 

ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 
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GCCGCTTCCT CCCTTGAGAG TGCGGAACGC ATTAGAAACG TCCCTGAACC GATCGTTGCC 300 

ACCAAGAACG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG ACTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 

GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

CCGCAGGCCG TAAGATTGAA TTC i&n 



Met Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 16 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 32 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 48 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 64 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 96 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 112 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 128 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 144 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 176 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 192 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 208 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 224 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 240 

lie Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 256 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 272 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 288 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 304 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg 320 



M?m-% : 3 
mi\<D&£ : 421 




: 39^^r5?A-r /P^iA(Corynebacterium glutami 

cum) 

: ATCC13869 
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Arg 


Ala Met 


Glu 


lie 


Leu 


Lys 


Lys 


Leu 


Gin Val Gin Gly Asn Trp Thr 


336 


Asn 


Val Leu 


Tyr 


Asp 


Asp 


Gin 


Val 


Gly 


Lys Val Ser Leu Val Gly Ala 


352 


Gly 


Met Lys 


Ser 


His 


Pro 


Gly 


Val 


Thr 


Ala Glu Phe Met Glu Ala Leu 


368 


Arg 


Asp Val 


Asn 


Val 


Asn 


lie 


Glu 


Leu 


lie Ser Thr Ser Glu lie Arg 


384 


lie 


Ser Val 


Leu 


He 


Arg 


Glu 


Asp 


Asp 


Leu Asp Ala Ala Ala Arg Ala 


400 


Leu 


His Glu 


Gin 


Phe 


Gin 


Leu 


Gly 


Gly 


Glu Asp Glu Ala Val Val Tyr 


416 


Ala 


Gly Thr 


Gly 


Arg 












421 



mm^ : 4 

K?lj<7>:&£ : 421 



: 3 9V JfMW *?;*A(Corynebacterium glutami 

cum) 

ft* : AJ3463 



K 

Met Ala 
Glu Arg 
Gly Asn 
Glu Leu 
Glu Met 
Val Ala 
Gly Ser 
lie Val 
Lys He 
Asp Val 
Leu Ala 
Asp Gly 
Leu Glu 
Ser Lys 
Val Pro 
He Ala 
Gly Val 
Ser Asp 
Ala Glu 
Asp Gly 
Arg Ala 
Asn Val 
Gly Met 
Arg Asp 
lie Ser 
Leu His 
Ala Gly 



Leu Val Val 
lie Arg Asn 
Asp Val Val 
Leu Glu Leu 
Asp Met Leu 
Met Ala lie 
Gin Ala Gly 
Asp Val Thr 
Cys He Val 
Thr Thr Leu 
Ala Ala Leu 
Val Tyr Thr 
Lys Leu Ser 
lie Leu Val 
Leu Arg Val 
Gly Ser Met 
Ala Thr Asp 
Lys Pro Gly 
lie Asn He 
Thr Thr Asp 
Met Glu He 
Leu Tyr Asp 
Lys Ser His 
Val Asn Val 
Val Leu He 
Glu Gin Phe 
Thr Gly Arg 



Gin Lys 
Val Ala 
Val Val 
Ala Ala 
Leu Thr 
Glu Ser 
Val Leu 
Pro Gly 
Ala Gly 
Gly Arg 
Asn Ala 
Ala Asp 
Phe Glu 
Leu Arg 
Arg Ser 
Glu Asp 
Lys Ser 
Glu Thr 
Asp Met 
lie Thr 
Leu Lys 
Asp Gin 
Pro Gly 
Asn He 
Arg Glu 
Gin Leu 



Tyr Gly 
Glu Arg 
Cys Ser 
Ala Val 
Ala Gly 
Leu Gly 
Thr Thr 
Arg Val 
Phe Gin 
Gly Gly 
Asp Val 
Pro Arg 
Glu Met 
Ser Val 
Ser Tyr 
He Pro 
Glu Ala 
Ala Lys 
Val Leu 
Phe Thr 
Lys Leu 
Val Gly 
Val Thr 
Glu Leu 
Asp Asp 
Gly Gly 



Gly Ser 
lie Val 
Ala Met 
Asn Pro 
Glu Arg 
Ala Glu 
Glu Arg 
Arg Glu 
Gly Val 
Ser Asp 
Cys Glu 
He Val 
Leu Glu 
Glu Tyr 
Ser Asn 
Val Glu 
Lys Val 
Val Phe 
Gin Asn 
Cys Pro 
Gin Val 
Lys Val 
Ala Glu 
lie Ser 
Leu Asp 
Glu Asp 



Ser Leu Glu 
Ala Thr Lys 
Gly Asp Thr 
Val Pro Pro 
lie Ser Asn 
Ala Gin Ser 
His Gly Asn 
Ala Leu Asp 
Asn Lys Glu 
Thr Thr Ala 
lie Tyr Ser 
Pro Asn Ala 
Leu Ala Ala 
Ala Arg Ala 
Asp Pro Gly 
Glu Ala Val 
Thr Val Leu 
Arg Ala Leu 
Val Ser Ser 
Arg Ala Asp 
Gin Gly Asn 
Ser Leu Val 
Phe Met Glu 
Thr Ser Glu 
Ala Ala Ala 
Glu Ala Val 



Ser Ala 
Lys Ala 
Thr Asp 
Ala Arg 
Ala Leu 
Phe Thr 
Ala Arg 
Glu Gly 
Thr Arg 
Val Ala 
Asp Val 
Gin Lys 
Val Gly 
Phe Asn 
Thr Leu 
Leu Thr 
Gly He 
Ala Asp 
Val Glu 
Gly Arg 
Trp Thr 
Gly Ala 
Ala Leu 
He Arg 
Arg Ala 
Val Tyr 



16 
32 
48 
64 
80 
96 
112 
128 
144 
160 
176 
192 
208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 
416 
421 



£JiJ<Og£ : 172 
£71 0>S : T 5 J 



cum) 

ft£ : ATCC13869 



9' **;j&MCorynebacterium glutami 



K 



Me t 


G 1 


u 


G 1 


u 


A I 


a 


V a 


1 


Leu 


Thr 


G 1 


y V a 


I Ala 


Th 


r 


A s 


P 


Ly 


s 


S e 


r 


G I u 


A 1 a 




1 6 


Lys 


V a 


1 


Th 


r 


Va 


1 


L e 


u 


G 1 y 


I 1 e 


S e 


r As 


P Lys 


P r 


o 


G 1 


y 


G 1 


u 


A 1 


a 


A 1 a 


Lys 




3 2 
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V a 


1 


P 


h 


e 


A r 


g 


A 1 a 


Leu 


A 1 


a 


A s 


P 


A 1 


a 


G 


1 


u 


I 1 


e 


A 


s 


n 


1 1 


e 


Asp 


Me t 


Va 


1 


L e 


u 




4 8 








G 1 


n 


A 


s 


n 


Va 


1 


Ser 


Ser 


Va 


1 


G 1 


u 


A s 


P 


G 


1 


y 


Th 


r 


T 


h 


r 


A s 


P 


I I e 


Th r 


Ph 


e 


Th 


r 




6 4 








Cy 


s 


P 


r 


o 


A r 


g 


A 1 a 


Asp 


G 1 


y 


A r 


g 


A r 


g 


A 


I 


a 


Me 


t 


G 


1 


u 


1 1 


e 


Leu 


L y s 


Ly 


s 


L e 


u 




8 0 








G 1 


n 


V 


a 


1 


G 1 


n 


G 1 y 


A s n 


T r 


p 


Th 


r 


A s 


n 


V 


a 


1 


L e 


u 


T 


y 


r 


A s 


P 


Asp 


G 1 n 


Va 


1 


G 1 


y 




9 6 








Ly 


s 


V 


a 


1 


S e 


r 


Leu 


Va 1 


G 1 


y 


A 1 


a 


G 1 


y 


M 


e 


t 


Ly 


s 


s 


e 


r 


H i 


s 


Pro 


G 1 y 


Va 


l 


Th r 


1 


1 2 








A I 


a 


G 


1 


u 


P h 


e 


Me t 


G 1 u 


A 1 


a 


L e 


u 


Ar 


g 


A 


s 


P 


Va 


1 


A 


s 


n 


Va 


1 


A s n 


I 1 e 


G 1 


u 


L e 


u 


1 


2 8 








I 1 


e 


S 


e 


r 


Th 


r 


Ser 


G I u 


I 1 


e 


A r 


g 


I 1 


e 


S 


e 


r 


Va 


1 


L 


c 


u 


I 1 


e 


A r g 


G 1 u 


A s 


P 


A s 


P 


1 


4 4 








L e 


u 


A 


s 


P 


A 1 


a 


A 1 a 


A 1 a 


Ar 


g 


A 1 


a 


L e 


u 


H 


* 

l 


s 


G I 


u 


G 


1 


n 


P h 


e 


G 1 n 


Leu 


G 1 


y 


G 1 


y 


1 


6 0 








G 1 


u 


A 


s 


P 


G 1 


u 


A 1 a 


Va 1 


Va 


i 


Ty 


r 


A I 


a 


G 


1 


y 


Th 


r 


G 


1 


y 


A r 


g 














1 


7 2 







mm^ : 6 

ffi^JcO^^ : 172 



mm 

: ^* WlH-OmA(Corynebacterium glutami 

cum) 

ft£ : AJ3463 



Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 



Ser Glu Ala 


16 


Thr Ala Lys 


32 


Met Val Leu 


48 


Thr Phe Thr 


64 


Lys Lys Leu 


80 


Gin Val Gly 


96 


Gly Val Thr 


112 


lie Glu Leu 


128 


Glu Asp Asp 


144 


Leu Gly Gly 


160 




172 



: 7 

£?fl£>g£ : 1643 
&Jli<Dmm : genomic DNA 



*&to%x : 39^'^T5!)A'^^;]bA(Corynebacterium glutami 
cum) 

tfcfe : ATCC 1 3 8 6 9 

:mat peptide 
fftEtfLM : 217. . 1482 



TCGCGAAGTA GCACCTGTCA CTTTTCTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGC AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGCTA GACACAGTTT ATAAAGGTAG AGTTGAGCGC 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 234 

Met Ala Leu Val Val Gin 
1 5 

AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG GAA CGC ATT AGA AAC GTC 282 



-14- 



Lys Tyr Cly Gly Ser Ser Leu Glu 
10 

GCT GAA CGG ATC GTT GCC 
Ala Glu Arg He Val Ala 

25 

TCC GCA ATG GGA 
Ser Ala Met Gly 



GTC TGC 
Val Cys 
40 

GCG GCA 
Ala Ala 

55 
ACT GCT 
Thr Ala 

tcc err 

Ser Leu 

CTC ACC 
Leu Thr 

GGT CGT 
Gly Arg 
120 
GGT TTT 
Gly Phe 
135 

CGT GGT 
Arg Gly 

GCT GAT 
Ala Asp 

GAC CCG 
Asp Pro 

GAA GAA 
Glu Glu 
200 
CGC ACT 
Arg Ser 
215 

TCG TCT 
Ser Ser 



GTG AAT 
Val Asn 

GGT GAG 
Gly Glu 

GGC GCA 
Gly Ala 
90 

ACC GAG 
Thr Glu 
105 

GTG CGT 
Val Arg 

CAG GGT 
Gin Gly 

GGT TCT 
Gly Ser 

GTG TGT 
Val Cys 
170 
CGC ATC 
Arg lie 
185 

ATG CTG 
Met Leu 

GTT GAA 
Val Glu 

TAT AGT 
Tyr Ser 



GAT ATT Ca GTG 
Asp He Pro Val 
250 

TCC GAA GCC AAA 
Ser Glu Ala Lys 
265 



CCC GTT 
Pro Val 
60 

CGT ATT 
Arg lie 

75 
GAA GCT 
Glu Ala 

CGC CAC 
Arg His 

GAA GCA 
Glu Ala 

GTT AAT 
Val Asn 
140 
GAC ACC 
Asp Thr 
155 

GAG ATT 
Glu He 

GTT CCT 
Val Pro 

GAA CTT 
Glu Leu 

TAC GCT 
Tyr Ala 
220 
AAT GAT 
Asn Asp 
235 

GAA GAA 
Glu Glu 



ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 

TCT AAC 
Ser Asn 

CAA TCT 
Gin Ser 

GGA AAC 
Gly Asn 
110 
CTC GAT 
Leu Asp 
125 

AAA GAA 
Lys Glu 

ACT GCA 
Thr Ala 

TAC TCG 
Tyr Ser 

AAT GCA 
Asn Ala 
190 
GCT GCT 
Ala Ala 
205 

CGT GCA 
Arg Ala 

CCC GGC 
Pro Gly 

GCA GTC 
Ala Val 



Ser Ala Glu Arg 
15 

AAG GCT GGA AAT 
Lys Ala Gly Asn 



GTA ACC GTT CTG 
Val Thr Val Leu 
270 



ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 

GCT CTC 
Ala Leu 
80 

TTC ACT 
Phe Thr 
95 
GCA CGC 
Ala Arg 

GAG GGC 
Glu Gly 

ACC CGC 
Thr Arg 

GTT GCG 
Val Ala 
160 
GAC GTT 
Asp Val 
175 

CAG AAG 
Gin Lys 

GTT GGC 
Val Gly 

TTC AAT 
Phe Asn 

ACT TTG 
Thr Leu 
240 
CTT ACC 
Leu Thr 
255 

GGT ATT 
Gly He 



GAA CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 

65 
GTC GCC 
Val Ala 

GGC TCT 
Gly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys He 
130 
GAT GTC 
Asp Val 
145 

TTG GCA 
Leu Ala 

GAC GGT 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 



lie Arg Asn Val 
20 

GAT GTC 
Asp Val 

35 
CTA GAA 
Leu Glu 



GTG GTT 
Val Val 



330 



CTT GCA 
Leu Ala 



GAT ATG 
Asp Met 

ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAC GTC 
Asp Val 
115 

TGC ATT 

Cys He 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAT 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
lie Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 



GGT GTC GCA ACC 
Gly Val Ala Thr 
260 

TCC GAT AAG CCA 
Ser Asp Lys Pro 
275 



CTC CTG 
Leu Leu 
70 

ATT GAG 
He Glu 
85 
GGT GTG 
Gly Val 

ACA CCG 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
TTG AAC 
Leu Asn 
165 

acc ca 

Thr Ala 

AGC TTC 
Ser Phe 

GTG CTG 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 



378 



426 



474 



522 



570 



618 



666 



714 



762 



810 



858 



906 



954 



1002 



1050 



~15- 



mm%- : 8 



1643 



1146 



1194 



1242 



1290 



1338 



GCT GCC AAG GTT TTC CGT GCG TTG CCT GAT GCA GAA ATC AAC ATT GAC 1098 
Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 
He Glu Leu He Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 

%M%x : ^;iA(Corynebacterium glutami 

cum) 

: AJ3463 
t£^Jtf>4$& : mat peptide 
tEfttfc #&ftH : 217. . 1482 

genomic DNA W&Z&feVTzljm : S 



1386 



1434 



1482 



1542 
1602 
1643 



TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC 
GCAGAAAGAA AACACTCCTC TGGCTAGCTA GACACAGTTT 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG 

Met 
1 

AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG GAA 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu 

10 15 
GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA 
Ala Glu Arg He Val Ala Thr Lys Lys Ala Gly 
25 30 



TCGAATATCA ATATACGGTC 60 
TAAAGCCCCA GGAACCCTGT 120 
ATAAAGGTAG AGTTGAGCGG 180 
GCC CTG GTC GTA CAG 234 
Ala Leu Val Val Gin 
5 

CGC ATT AGA AAC GTC 282 
Arg lie Arg Asn Val 
20 

AAT GAT GTC GTG GTT 330 
Asn Asp Val Val Val 
35 



-16- 



GTC TGC TCC GCA ATG GGA CAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Uu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg He Ser Asn Ala Leu Val Ala Met Ala He Glu 

75 80 85 

TCC CTT GGC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CCC CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg lie Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Uu Asp Glu Gly Lys lie Cys lie Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

185 190 195 

GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val Leu 

200 205 210 

CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT ACT AAT GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu He Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG 1002 
Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly Glu 

265 270 275 

ACT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Thr Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu lie Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1 146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He 



-17- 



£?'J#^ : 9 
fiJilWfi* : 1643 



295 300 305 310 

ACG TTC ACC TGC CCT CCC CCT CAC CCA CGC CGT GCC ATG GAG ATC TTG 1 194 

Thr Phe Thr Cys Pro Arg Ala Asp Cly Arg Arg Ala Met Glu He Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GCC AAC TGG ACC AAT GTG CTT TAC CAC CAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
He Glu Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 1482 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 421 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 1542 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 1602 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 1643 

: 9' A^;M(Corynebacterium glutami 

cum) 

ttfcfe : ATCC13869 
SE£i](0#& : mat peptide 
: 964. . 1482 



6£^iJ<£>Sif§ : genomic DNA 

mm 



mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC 
TAT TAA A TCGAATATCA ATATACGGTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
CATCCGC TAAAGCCCCA GGAACCCTGT 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
AC AG T TT ATAAAGGTAG AGTTGAGCGG 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC 
AAGGTGG CCCTGGTCGT ACAGAAATAT 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC 
AG A A ACG TCGCTGAACG GATCGTTGCC 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT 
TGCTCCG CAATGGGAGA CACCACGGAT 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT 
GTTCCGC CAGCTCGTGA AATGGATATG 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC 
CTCGTCG CCATGGCTAT TGAGTCCCTT 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT 



AAA 
6 0 
ACG 
1 2 0 
GAC 

1 8 0 
ACA 

2 4 0 
ATT 

3 0 0 
GTC 

3 6 0 
CCC 

4 2 0 
GCT 
4 8 0 
CAG 
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GCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGT 

CGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTT 

AATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTT 

GCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTG 

TAT AC CG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTC AG CTTC G A A 

GAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TAC 

GCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACT 

TTGATTG CCGGCTCTAT GGAGGATATT 960 

CCT GTG G A A G A A GCA GTC CTT ACC GGT 

GTC GCA ACC G AC A AG TCC G A A 1008 

Met Glu Glu Ala Va] Leu Thr Gly 

Val Ala Thr Asp Lys Ser Glu 



1 5 
10 15 



GCC 


AAA 


GTA 


ACC 


GTT 


CTG 


GGT 


ATT 


TCC 


GAT 


AAG 


CCA 


GGC 


GAG 


GCT 


GCC 




10 5 6 


A 1 a 


Lys 


Va 1 


Th r 


Va 1 


Leu 


G 1 y 


I 1 e 


Ser 


Asp 


Lys 


P r o 


G 1 y 


G 1 u 


A 1 a 


A 1 a 














2 0 










2 5 










3 0 








A AG 


GTT 


TTC 


CG T 


G CG 


TTG 


GCT 


GAT 


GCA 


GAA 


ATC 


AAC 


ATT 


G AC 


ATG 


GTT 




110 4 


Lys 


Va 1 


Ph e 


Arg 


A 1 a 


Leu 


A 1 a 


Asp 


A 1 a 


G 1 u 


I 1 e 


A s n 


1 1 e 


Asp 


Me t 


Va L 












3 5 










4 0 










4 5 










CTG 


CAG 


AAC 


GTC 


TCC 


TCT 


GTG 


GAA 


G AC 


GGC 


ACC 


ACC 


G AC 


ATC 


AC G 


TTC 




115 2 


Leu 


G 1 n 


A s n 


Va I 


Ser 


Ser 


Va 1 


G 1 u 


Asp 


G 1 y 


Thr 


Thr 


Asp 


I I e 


Th r 


Ph e 










5 0 










5 5 










6 0 












ACC 


TGC 


CCT 


CGC 


GCT 


G AC 


GGA 


CGC 


CGT 


G CG 


ATG 


GAG 


ATC 


TTG 


AAG 


AAG 




12 0 0 


Thr 


C y s 


Pro 


Arg 


A 1 a 


Asp 


G 1 y 


Arg 


Arg 


A 1 a 


Me t 


G 1 u 


I 1 e 


Leu 


Lys 


Lys 








6 5 










7 0 










7 5 














CTT 


CAG 


GTT 


CAG 


GGC 


AAC 


TGG 


ACC 


A A T 


GTG 


CTT 


TAC 


G AC 


G AC 


CAG 


GTC 




12 4 8 


Leu 


G I n 


Va 1 


G 1 n 


G 1 y 


A s n 


T r p 


Thr 


A s n 


Va 1 


Leu 


Ty r 


Asp 


Asp 


G I n 


Va 1 









90 










9 5 






GG C 


AAA 


GTC 


TCC 


CTC 


GTG 


GGT 


GCT 


GGC 


AT G 


AAG 


TCT 


CAC 


CCA 


GGT 


GTT 




12 9 6 


G 1 y 


L y s 


Va 1 


Ser 


Leu 


Va 1 


G 1 y 


A 1 a 


G 1 y 


Me t 


L y s 


Se r 


H i s 


Pro 


G I y 


Va ! 














10 0 










1 0 5 










1 1 0 








ACC 


GCA 


GAG 


TTC 


AT G 


GAA 


GCT 


CTG 


CGC 


GAT 


GTC 


AAC 


GTG 


AAC 


ATC 


GAA 




13 4 4 


Th r 


A 1 a 


G 1 u 


P h e 


Me t 


G 1 u 


A 1 a 


Leu 


Arg 


Asp 


Va 1 


A s n 


Va 1 


A s n 


1 1 e 


G 1 u 












1 1 5 










1 2 0 










1 2 5 










TTG 


ATT 


TCC 


ACC 


TCT 


GAG 


ATC 


CGC 


ATT 


TCC 


GTG 


CTG 


ATC 


CGT 


GAA 


GAT 




13 9 2 


Leu 


I 1 e 


S e r 


Th r 


Ser 


G 1 u 


I 1 e 


A r g 


I 1 e 


S e r 


Va 1 


Leu 


I 1 e 


A r g 


G 1 u 


Asp 










1 3 0 










1 3 5 










14 0 












GAT 


CTG 


GAT 


GCT 


GCT 


GCA 


CGT 


GCA 


TTG 


CAT 


GAG 


CAG 


TTC 


CAG 


CTG 


GG C 




14 4 0 


Asp 


Leu 


Asp 


A 1 a 


A 1 a 


A 1 a 


A r g 


A 1 a 


Leu 


H i s 


G 1 u 


G I n 


Ph e 


G 1 n 


Leu 


G 1 y 








1 4 5 










1 5 0 










1 5 5 














GG C 


GAA 


G AC 


GAA 


GCC 


GTC 


GTT 


TAT 


GCA 


GG C 


ACC 


GG A 


CGC 


TAAAGTTTTAA 




14 9 0 


G 1 y 


G 1 u 


Asp 


G 1 u 


A 1 a 


Va 1 


Va 1 


Ty r 


A 1 a 


G I y 


Th r 


G 1 y 


A r g 












16 0 










16 5 









: 10 

m?\}(D&£ : 1643 



17 0 17 2 

AGGAGTAGTT TTACAATGAC CACCATCGCA GTT 
GTTGGTG CAACCGGCCA GGTCGGCCAG 1550 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTC 
C C AG CTG ACACTGTTCG TTTCTTTGCT 1610 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 

16 4 3 

: =3^' flrJJA i* A^M(Corynebacterium glutaoi 

cum) 

: AJ3463 
§&i\<D$t& : mat peptide 
^E{iS : 964. . 1482 



&M<Offl& : genomic DNA 

mm 

TCGCGAAGTA GCAOCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTGAGAG TCCGCAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 



-20- 



mm^r : 11 
&n<0&£ : 1263 



ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 
CTCCTGACTG CTGGTGAGCG TATTTaAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 
GGCGCAGAAG CTCAATCTTT CACTGCCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 
TTGGGTCGTC GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 
GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 
CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG TCC GAA 1008 
Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu 
15 10 15 

GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG ACT GCC 1056 
Ala Lys Val Thr Val Leu Gly lie Ser Asp Lys Pro Gly Glu Thr Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 1104 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 1152 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe 

50 55 60 

ACC TGC CCT CGC GCT GAC GCA CGC CGT GCG ATG GAG ATC TTG AAG AAG 1200 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 1248 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 1296 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 110 

ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 1344 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 1392 
Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu lie Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG CTG GGC 1440 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTAA 1490 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 170 172 

AGGAGTAGTT TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG 1550 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTGG TTTCTTTGCT 1610 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 1643 

m<o& : -*m 

&.W(nmm : genomic DNA 
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mm 

±$0£ : ^WtrMl V A^JMCorynebacterium glutami 

£31 

TCGCCAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTGGCCCTGG TCGTACAGAA ATATGGCGGT 
AACGTCGCTG AACGGATCGT TGCCACCAAG 
TCCGCAATGG GAGACACCAC GGATGAACTT 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG 
GTCGCCATGG CTATTGAGTC CCTTGGCGCA 
GGTGTGCTCA CCACCGAGCG CCACGGAAAC 
GTGCGTGAAG CACTCGATGA GGGCAAGATC 
AAAGAAACCC GCGATGTCAC CACGTTGGGT 
TTGGCAGCTG CTTTGAACGC TGATGTGTGT 
ACCGCTGACC CGCGCATCGT TCCTAATGCA 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG 
CGTGCATPCA ATGTGCCACT TCGCGTACGC 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA 
TCCTCTGTGG AAGACGGCAC CACCGACATC 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG 
GACGACCAGG TCGGCAAAGT CTCCCTCGTG 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT 
TCTGAGATCC GCATTTCCGT GCTGATCCGT 
TTGCATGAGC AGTTCCAGCT GGGCGGCGAA 
CGC 

E?'J#J§- : 12 
f&\\<»&£ : 1263 

&m<n& : mm 
m<o& : -*m 

TCGCCAAGTA GCACCTGTCA CTTTTGTCTC 
TGTTTATTGG AACGCATCCC AGTGGCTGAG 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA 
GTGGCCCTGG TCGTACAGAA ATATGGCGGT 
AACGTCGCTG AACGGATCGT TGCCACCAAG 
TCCGCAATGG GAGACACCAC GGATGAACTT 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG 
GTCGCCATGG CTATTGAGTC CCTTGGCGCA 
GGTGTGCTCA CCACCGAGCG CCACGGAAAC 
GTGCGTGAAG CACTCGATGA GGGCAAGATC 
AAAGAAACCC GCGATGTCAC CACGTTGGGT 
TTGGCAGCTG CTTTGAACGC TGATGTGTGT 
ACCGCTGACC CGCGCATCGT TCCTAATGCA 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG 
CGTGCATTCA ATGTGCCACT TCGCGTACGC 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG 



cum) 

&:£ : ATCC 13869 



TCGAATATCA 


ATATACGGTC 


60 


TAAAGCCCCA 


GGAACCCTGT 


120 


ATAAAGGTAG 


AGTTGAGCGG 


180 


AGAGTGCGGA 


ACGCATTAGA 


60 


ATGATGTCGT 


GGTTGTCTGC 


120 


CAGCGGCAGT 


GAATCCCGTT 


180 


AGCGTATTTC 


TAACGCTCTC 


240 


CTTTCACTGG 


CTCTCAGGCT 


300 


TTGACGTCAC 


ACCGGGTCGT 


360 


CTGGTTTTCA 


GGGTGTTAAT 


420 


CTGACACCAC 


TGCAGTTGCG 


480 


CGGACGTTGA 


CGGIGTGTAT 


540 


AAAAGCTCAG 


CTTCGAAGAA 


600 


TGCGCAGTGT 


TGAATACGCT 


660 


GTAATGATCC 


CGGCACTTTG 


720 


TCCTTACCGG 


TGTCGCAACC 


780 


ATAAGCCAGG 


CGAGGCTGCC 


840 


ACATGGTTCT 


GCAGAACGTC 


900 


GCCCTCGCGC 


TGACGGACGC 


960 


ACTGGACCAA 


TGTGCTTTAC 


1020 


TGAAGTCTCA 


CCCAGGTGTT 


1080 


ACATCGAATT 


GATTTCCACC 


1140 


TGGATGCTGC 


TGCACGTGCA 


1200 


TCGTTTATGC 


AGGCACCGGA 


1260 






1263 



MPHOWm : genomic DNA 

&m 

±$0£> : iVfr' 9fMk OJ;*MCorynebacterium glutami 
cum) 

: AJ3463 



AAATATTAAA 
ACGCATCCGC 
GACACAGTTT 
TCCTCGCTTG 
AAGGCTGGAA 
CTAGAACTTG 
ACTGCTGGTG 
GAAGCTCAAT 
GCACGCATTG 
TGCATTGTTG 
CGTGGTGGTT 
GAGATTTACT 
CAGAAGCTGG 
ATTTTGGTGC 
TCGTCTTATA 
GAAGAAGCAG 



TCGAATATCA 


ATATACGGTC 


60 


TAAAGCCCCA 


GGAACCCTGT 


120 


ATAAAGGTAG 


AGTTGAGCGG 


180 


AGAGTGCGGA 


ACGCATTAGA 


60 


ATGATGTCGT 


GGTTGTCTGC 


120 


CAGCGGCAGT 


GAATCCCGTT 


180 


AGCGTATTTC 


TAACGCTCTC 


240 


CTTTCACTGG 


UCItAGGCT 


300 


TTGACGTCAC 


ACCGGGTCGT 


360 


CTGGTTTTCA 


GGGTGTTAAT 


420 


CTGACACCAC 


TGCAGTTGCG 


480 


CGGACGTTGA 


CGGTGTGTAT 


540 


AAAAGCTCAG 


CTTCGAAGAA 


600 


TGCGCAGTGT 


TGAATACGCT 


660 


GTAATGATCC 


CGGCACTTTG 


720 


TCCTTACCGG 


TGTCGCAACC 


780 
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GACAACTCCG 
AACCTTTTCC 
TCCTCTGTGG 
CGTGCGATGG 
GACCACCAGC 
ACCGCAGAGT 
TCTGAGATCC 
TTGCATGAGC 
CGC 



AAGCCAAAGT 
GTGCGTTGGC 
AAGACGGCAC 
AGATCTTGAA 
TCGGCAAAGT 
TCATGGAAGC 

GanrccGT 

AGTTCCAGCT 



AACCGTTCTG 
TGATGCAGAA 
CACCGACATC 
GAAGCTTCAG 
CTCCCTCGTG 
TCTGCGCGAT 
GCTGATCCGT 
GGGCGGCGAA 



ffi*J#* : 13 
&.m<D&£ : 516 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 



GGTATTTCCG ATAAGCCAGG CGAGACTGCC 840 

ATCAACATTG ACATGGTTCT GCAGAACGTC 900 

ACGTTCACCT GCCCTCGCGC TGACGGACGC 960 

GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 

GGTGCTGGCA TGAAGTCTCA CCCAGGTGTT 1080 

GTCAACGTGA ACATCGAATT GATTTCCACC 1140 

GAAGATGATC TGGATGCTGC TGCACGTGCA 1200 

GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 

1263 

SJWUm : genomic DNA 

ISM 

±.$0% : 3 9^ 9rtyl (Corynebacterium glutami 

cum) 

*M5 : ATCC 13869 



CAGTCCTTAC CGGTGTCGCA ACCGACAAGT CCGAAGCCAA AGTAACCGTT 60 

CCGATAAGCC AGGCGAGGCT GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 120 

TTGACATGGT TCTGCAGAAC GTCTCCTCTG TGGAAGACGG CACCACCGAC 180 

CCTGCCCTCG CGCTGACGGA CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 240 

GCAACTGGAC CAATGTGCTT TACGACGACC AGGTCGGCAA AGTCTCCCTC 300 



GTGGGTGCTG GCATGAAGTC 
GATGTCAACG TGAACATCGA 
CGTGAAGATG ATCTGGATGC 
GAAGACGAAG CCGTCGTTTA 



EJ!1#* : 14 

: 516 



TCACCCAGGT GTTACCGCAG AGTTCATGGA AGCTCTGCGC 360 

ATTGATTTOC ACCTCTGAGA TCOGCATTTC CGTGCTGATC 420 

TGCTGCACGT GCATTGCATG AGCAGTTCCA GCTGGGCGGC 480 

TGCAGGCACC GGACGC 516 
&P\<Dffl& : genomic DNA 

Em 

: 3lP<97Mk ^^;W(C6rynebacterium glutami 

cum) 

: AJ3463 



: 15 

E Fl<0& £ : 23 



: 16 

fi^J<Og$ : 21 



GTGGAAGAAG 
CTGGGTATTT 
GAAATCAACA 
ATCACGTTCA 
CAGGTTCAGG 
GTGGGTGCTG 
GATGTCAACG 
CGTGAAGATG 
GAAGACGAAG 



CAGTCCTTAC 
CCGATAAGCC 
TTGACATGGT 
CCTGCCCTCG 
GCAACTGGAC 
GCATGAAGTC 
TGAACATCGA 
ATCTGGATGC 
CCGTCGTTTA 



CGGTGTCGCA 
AGGCGAGACT 
TCTGCAGAAC 
CGCTGACGGA 
CAATGTGCTT 
TCACCCAGGT 
ATTGATTTCC 
TGCTGCACGT 
TGCAGGCACC 



ACCGACAAGT CCGAAGCCAA AGTAACCGTT 
GCCAAGGTTT TCCGTGCGTT GGCTGATGCA 
GTCTCCTCTG TGGAAGACGG CACCACCGAC 
CGCCGTGCGA TGGAGATCTT GAAGAAGCTT 
TACGACGACC AGGTCGGCAA AGTCTCCCTC 
GTTACCGCAG AGTTCATGGA AGCTCTGCGC 
ACCTCTGAGA TCOGCATTTC CGTGCTGATC 
GCATTGCATG AGCAGTTCCA GCTGGGCGGC 
GGACGC 

£^loaH:^j£ DNA 



TCGCGAAGTA 



GCACCTGTCA CTT 



&M<r>mm : £j£ DNA 



60 
120 
180 
240 
300 
360 
420 
480 
516 



2 3 
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mm 

ACGGAATTCA ATCTTACGGC C 

E^iJ#-^ : 17 
KW>*£ : 23 

mwm : mm 

GCCAGGCGAG CGTGCCAAGG TTT 

M$m-% : 18 
&W<D&£ : 23 

GCCAGGCGAG GATGCCAAGG TTT 

E^J#^ : 19 
mm<D£:£ : 23 

E3*J 

GCCAGGCGAG TGTGCCAAGG TTT 

E£lJ#-^ : 20 
M&kD&Z : 23 

fi#!«>M : mm 

GCCAGGCGAG TTTGCCAAGG TTT 

mm^ : 21 

gajlj^>^$ : 23 

GCCAGGCGAG CCTGCCAAGG TTT 

E#l*# : 22 
£$1<Z>£$ : 23 

GCCAGGCGAG TCTG 

mm^- : 2 3 

: 23 

K^i^^ : mm 

GCCAGGCGAG TATGCCAAGG TTT 

mm%- : 24 
E^tf>^£ : 23 

E?'J 

GCCAGGCGAG GTTGCCAAGG TTT 

[01] Bltt, &fe#<fc9PCRICTi#*I£iT,tf:AK 
5Se j F-WK*<t0p399AKY, p399AKY. JElCBrevi. -ori£g 
A LTp399AKYB, p399AK9B£tf|g-r <5i§g£^ Lfc *><D 
T-fc6« p399AK9Bttp399AKYB*— ^(Dgl^fcStett 

±<^«*iaaS:ax«l||*JxT^-50T % -We () 



21 

: -*« 
E^IOSSI : DNA 

23 

E?'Jtf>*I$l : £jft DNA 

23 

: -#* 
e^lJ^aS : DNA 

23 

: 

mwm& : DNA 

23 

m<r>& : -** 

mwnm : ^ dna 

23 

: em* 

E^iO^H : £-fifc DNA 
CAAGG TTT 

2 3 

m<o& : -#« 

&&\<Dmm : DNA 

23 

K^KOWi : DNA 

23 

[@2] a 2 t kjis (Thr) AKoy^v, 

t LT*t)Ufc. 

[03] @3l±©±itf3£tf£&g8S<OAK<Dy ^> 
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BEST AVAILABLE CCP7 



l®6] B6tt»^§S!feit«E»S!8a<0AK(O«Sc« 



I (21 6 J 



SmaJ 



PCR 
Nrul EcoRI 

I 1 





EcoRl 



SmaI.EcoRI digestion 



BamHJ digestion 



Barrel Kpnt 
I J 




pHK4 



1 

BamHI.KpnJ digestion 

\ 

bJurrt end 
BamNl inker /igatJon 
Bam HI digestion 




20 40 60 
gfcfffc* (96) 



80 



100 



Bam HI 



ligation 
BamHK^ma^d EcoR] 




[H3] 



120 



100 




Thr 
Cys 



~* — 
- Val 
Arg 

-* Tyr 

— Phe 



100 



120 



'J y'XmM) 
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l®2] 



120 



100 1 1 




0 20 40 8 0 80 10O 120 



140 
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0 10 20 30 40 50 60 

113 5] 




(so int. ci. 5 mm^r ff^sist fi &ffimfrmm 

C 1 2R 1:13) 

(C 1 2N 15/54 

C 1 2R 1:15) 

(C 1 2N 9/12 

C12R 1:15) 
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